The electrical properties of the dielectric materials can be described in terms of their relative dielectric constant and dielectric loss tangent. To measure these electrical properties at microwave frequencies, the most commonly used technique is the resonant technique. This technique relates the measured resonant frequency and the quality factor of a resonator to the characteristic of the material from which it was constructed. The coplaner coupled stripline resonator is a modified version of the stripline resonator to increase the accuracy of measurements. This paper presents an analysis of the coplaner coupled stripline resonator technique as will as the proper design of it's gap, a Pspice model of this gap, and finally presents a discussion of the capacitance behavior .of this gap above some certain frequencies depending on the dimensions of the gap.
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As shown in the figures, the middle stripline resonator is now coupled via two coplanar line sections at either end. The coplanar line sections are fabricated on the top surface of the structure. Coupling is determined by the overlap (or spacing) between the edges of the coplanar lines and the stripline sides.
COPLANER COUPLED STRIPLINE RESONATOR TECHNIQUE
The analysis presented in this section is equally and valid for both the conventional stripline configuration and the coplaner coupled stripline resonator since it is related the resonator section (which is a stripline in both cases). Using frequency domain measurement, (e.g. using a vector network analyzer), we can calculate the relative permitivity of the dielectric from the output resonance frequencies of the stripline resonator. Assuming Ag is the wavelength in the stripline at the frequency fr, we can write the following relation in accordance to the theory of stripline, ko n g _ where:
0 is the wavelength of the wave with frequency fr in free space, fr (2) When the length L of the stripline section is the integer multiples of 2 , the line becomes resonant. At this time, the output signal of the resonator achieves its maximum value. Hence, the resonant condition for a line resonator can be written as,
From equations (1), (2) , and (3) we can write the relation between the measured resonance frequencies of the stripline resonator, fr and the relative permitivity of the used dielectric in this resonator, 6, as follows, 
;',n L n • 2 Neglecting the radiation terms, the quality factor Qd of a low loss stripline resonator can be expressed as:
where Qc ... is the term due to loss in the conductor Qd ... is the term due to the dielectric loss tangent
For lines with small attenuation constant a, the quality factor of the line resonator can be related to a as:
The dielectric attenuation constant ad is related to the dielectric loss tangent tan 6 as follows:
Tcric r 0.4:1 tan 8 (7) Substituting by (7) in (6) gives Using the same equation (6), we can determine the conductor loss term if a,.
(attenuation due to conductor loss) is known as follows. We can get a complete characterization for the used material in our stripline resonator by calculating the relative permitivity. This can be done by measuring S21 using the frequency domain measurements from which we can get the resonance frequencies of the stripline resonator and using equation (4) we can calculate the relative permitivity of the dielectric material at these frequencies.
PROPER DESIGN OF RESONATOR GAP
For the coplaner coupled stripline configuration under consideration in this work, the gap is defined as the transition / isolation region between the coplaner line and the stripline. The gap dimensions are expected to affect both the shape of the stripline resonances (and hence the quality factor Q) as well as the frequencies (f0) at which they occur. In other words, the gap dimensions affect both f0 and Q, which are the two primary values in determining the complex permitivity of the dielectric material. This makes it critical to properly design the gap transition region and choose its optimum dimensions.
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In order to have a complete appreciation of the effect of the gap dimensions on the response of the stripline resonator, we need to simulate a set of stripline resonators with different gap dimensions. From the results of these simulations, we will be able to put the suitable modifications to the design of the stripline resonator by controlling the gap dimensions.
The S21 vs. frequency results of these simulations shows that: A transition region with a large gap would cause the coupling to be very week to observe resonance.
•A transition region with a narrow gap would increase external loading effects that degrade the quality factor of resonance, also decrease the frequency range of operation of the resonator.
•The capacitive behavior of the gap turns into more complex one above some certain frequency depending on the dimensions of the gap, as we will see in the next section from the Pspice model of the gap.
•A relatively small overlap would help improve the behavior of the gap at higher frequencies.
PSPICE MODELING OF THE RESONATOR GAP
As we had mentioned before, the capacitive behavior of the gap turns into more complex one above some certain frequency depending on the dimensions of the gap. In this section we will try to verify that observation, using the Pspice software. Using the S21 values from IE3D simulation of transition region, we can drive a lumped element model of the gap using Pspice software. We will model the transition region using the Pspice software including a part from the coplaner line, the overlap (coupling region), and a part from the center stripline. The result of the Pspice modeling is given in Figure ( Fig (4) Frequency response of Pspice modeling for a transition of 0 mils overlap As we can see from Figure ( 3), the transition region consists of three parts. The 1st part is a transmission line representing the coplaner line part, followed by the iumped elements model of the coupling region, followed by the other transmission line representing the center stripline part. It is worth noting that the lumped model of the coupling region takes the approximate form of a series L -C combination. At the lower frequencies the C part of this model dominates and hence the capacitive behavior of the gap. However, at the upper frequencies, the L dominates over the C resulting in an inductive coupling. The impedance of the L -C combination is high at both ends of the frequency range resulting in desired weak coupling to and from the stripline resonator to minimize the loading effect of the source and load side impedances. The L-C combination, and hence the coupling region exhibit a low impedance around a , -certain frequency at which co c this frequency and in its vicinity, the copling reaches its peak value for a given stripline resulting in excessive loading to the u resonator and thus a lowered Q value. In this frequency range, measurement of the dielectric properties looses its accuracy because the lowered Q values, which means inaccuracies in determining the resonant frequencies as well as great error in determining the Qc and Qd terms in equation (5) .
In an attempt to remedy this increase coupling behavior, reactive tuning elements are sought to be added to the transition region. The goal is to add reactance(s) to tune out the low impedance behavior and weaken the coupling and hence the loading of the resonator section .
We found that we can improve the behavior of the gap and the overall resonator response at higher frequencies by adding a compensating shunt resonant branch as shown in Figures (5) and (6) . 
CONCLUTION
In conclusion to this paper, we can say that the coplaner coupled stripline resonator is an accurate technique in measuring the electric characteristics of the dielectric material at the microwave frequency range except at some frequencies (depending on the dielectric material) at which the L-C combination, and hence the coupling region exhibit toL = a low impedance around a certain frequency at which 0,c At this frequency and in its vicinity, the coupling reaches its peak value for a given stripline resulting in excessive loading to the resonator and thus a lowered Q value. In this frequency range, measurement of the dielectric properties looses its accuracy because the lowered Q values, which means inaccuracies in determining the resonant frequencies as well as great error in determining the Qc and Qd terms in equation (5).
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Also, we can say from the lumped element model of the gap that, the gap behavior is not purely capacitive in the high frequency range, but it is more compleX one. Also we can improve the transition and the overall stripline resonator frequency response in the high frequency range by adding a suitable compensating resonant shunt branch to our model of the gap.
